Combination chemoprevention: future direction of colorectal cancer prevention.
Recent research has drawn attention to protective effects of chemopreventive agents that reverse, suppress, or prevent the carcinogenic progression using pharmacological or nutritional agents. Aspirin and celecoxib are the promising preventive agents to effectively reduce the risk of colorectal cancer, but such agents are associated with severe gastrointestinal and cardiovascular side effects in long-term administration at high doses. Recently, the strategy that combinational use with several chemopreventive agents at low doses induces greater inhibition of carcinogenesis has become the focus. The nonsteroidal anti-inflammatory drugs (NSAIDs) may combine with ornithine decarboxylase inhibitors, hydroxymethylglutaryl-CoA reductase inhibitors, epidermal growth factor signaling inhibitors, peroxisome proliferator-activated receptor-γ ligands, and tumor necrosis factor-related apoptosis-inducing ligand, to magnify the chemoprophylactic effect. It is noteworthy that the phase III trial of difluoromethylornithine combination with sulidac has shown greater and effective preventive roles, which pave the way for the use of combinations of other agents. The long-term statins and low-dose NSAIDs have also been associated with risk reduction in vitro, in vivo, and in retrospective studies; however, the data are inconsistent. Epidermal growth factor signaling inhibitors, peroxisome proliferator-activated receptor-γ ligands and tumor necrosis factor-related apoptosis-inducing ligand have been demonstrated to potentiate the preventive effects of NSAIDs in vitro and in vivo, but these combinational regimens have not yet been applied to clinical research. The major goal of this study was to review combination chemoprevention for colorectal cancer by means of combining low doses of potential preventive agents to increase their chemoprophylaxis efficacy and to minimize toxicity.